1. Background {#sec0005}
=============

In colorectal cancer surgery, lymph node dissection is performed by ligating and resecting the inferior mesenteric artery or the superior rectal artery (SRA) [@bib0005]. Intravenous injection of ICG was reported to be useful to decide the point of proximal colon resection [@bib0010]. However, even after this technique, malperfusion of anastomosis was observed. Takedown and revision of the completed anaokstomosis was performed in 2 cases [@bib0010].

If the watershed area of each major artery can be identified prior to anastomosis, it may be possible to prevent malperfusion of anastomosis. Moreover, the resection of the main artery watershed area may result in complete resection of lymph nodes along the main artery and area of potential ischemia.

Colorectal cancer surgery was performed in a patient using fluorescence angiography to determine the watershed area of the SRA. This research was approved by the International University of Health and Welfare Research Ethics Committee (Approval No. 13-B-60) and carried out using a PINPOINT^®^ (NOVADAQ, Mississauga, ON, Canada) bright-field, color, near-infrared fluorescence camera. Personal information of patient was protected.

This paper has been reported in line with CARE criteria.

2. Case presentation {#sec0010}
====================

A man in his 60 s with a chief complaint of hematochezia visited our hospital, was diagnosed with colorectal cancer and underwent laparoscopic low anterior resection with D3 dissection. After resecting the rectum on the anal side, 1 mL of 5 mg/mL indocyanine green (ICG) was injected into the resection-side SRA, which was the main artery watershed area of the tumor, as an extraperitoneal cavity procedure. Observation was performed using the PINPOINT^®^, and the watershed area of the SRA fluoresced 33 s after the intra-arterial injection of ICG ([Fig. 1](#fig0005){ref-type="fig"}). The scope of the resection on the oral side was decided so that it included the SRA watershed area, and anastomosis was performed. This procedure took 2 min, 7 s. The patient's postoperative course was good, with no complications.

3. Discussion {#sec0015}
=============

3.1. Past reports relating to colon resection and fluorescence angiography {#sec0020}
--------------------------------------------------------------------------

Few reports have used the fluorescence properties of ICG for intraoperative imaging diagnosis for colorectal cancer surgery. Ris et al. reported performing anterior resection of the rectum and right hemicolectomy in 30 patients in whom they injected ICG intravenously and used the PINPOINT^®^ to observe the anastomotic site [@bib0015]. Kudszus et al. [@bib0020] and Jafari et al. [@bib0025] reported that the rate of anastomotic leakage was lower when fluorescence angiography was used in colorectal cancer surgery. ICG is usually used for fluorescence angiography, but Kudszus et al. [@bib0020] observed while performing intravenous administration after or immediately before anastomosis, while Jafari et al. [@bib0025] performed intravenous administration immediately before anastomosis. Kudszus et al. [@bib0020] judged the tissue blood flow to be insufficient in the planned anastomotic site in 13.9% (28/201) of their patients, and they expanded the extent of the resection. Sherwinter [@bib0030] reported a method for evaluating the mucosal blood flow at the site of rectal anastomosis by inserting the PINPOINT^®^ via the anus and injecting ICG intravenously. Intravenous injection of ICG was reported to be useful to decide the point of proximal colon resection [@bib0010]. However, even after this technique, malperfusion of anastomosis was observed. Takedown and revision of the completed anastomosis was performed in two cases [@bib0010]. Intravenous injection of ICG may not be perfect for deciding the point of proximal colon resection.

3.2. Fluorescence angiography by intra-arterial injection of ICG {#sec0025}
----------------------------------------------------------------

Observation of intestinal blood flow has previously been reported by ICG fluorescence method using a brightfield color near-infrared fluorescence camera (HyperEye Medical System) [@bib0035]. In this study, ICG was injected into the severed main artery, and the watershed area of the artery was observed by fluorescence angiography using the PINPOINT^®^. This method differs from the previously reported method of achieving contrast via peripheral veins, since the ICG is introduced via an artery on the resection-side. Our literature search of Pub Med using "ICG" and "intra-arterial injection" as keywords found no similar reports.

There was concern that the boundary might be blurred in this method of fluorescence angiography via a main artery because there is communication with marginal arteries, but, in fact, the boundary of the watershed area of the main artery was clearly visualized with this method. Therefore, it was possible to clearly identify the area that would be affected by treatment of the vessel, and it was expected that it would be possible to determine the optimal intestinal tract resection site for anastomosis. Moreover the resection of the main artery watershed area may result in complete resection of lymph nodes along the main artery. However, this method does not evaluate the blood flow in the anal-side rectum, because it is performed after the anal-side rectum is resected by an intraperitoneal procedure.

This method can be carried out merely by puncture-needle cannulation of the main artery and observation, and it is possible to easily identify the main artery watershed area. The time required for the procedure is approximately 2 min, so it can also be considered acceptable from the perspective of operative time. This is a method of evaluation before intestinal resection, and it appears to be a useful intraoperative diagnostic imaging technique for confirming the blood flow.

4. Conclusions {#sec0030}
==============

A method for performing ICG fluorescence angiography of the SRA watershed area during colorectal cancer surgery was reported. The method is simple and can be performed within a short time, and it enables visual evaluation of the blood flow in the intestinal tract before anastomosis. This method can be expected to provide useful information of lymph nodes along the main artery and area of potential ischemia.
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